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@ L ow-crystal»^ 

polypropylene structure. 

(sr\ A novei low-crystalline propylene random copolymer 
composition comprising [I] 60 to 95<Vo by weight of a 

propylene random copolymer and 
[II] 5 to 40 % by weight of a low-crystalline propylene 

random copolymer 
which has excellent heat-sealabiiity, heat-seal imparting 
property, transparency and antiblocking property anaconta;n 
ing a reduced amount of a hydrocarbon-soluble component, a 
process for production thereof, and polypropylene composite 
laminated structure having improved heat-sealabiiity and heat 
seal strength at low temperatures. 
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a ?eS amount of a hydrocarbon-soluble ^^"^^S* be formed into a composite 
Lckaqing films such as shrinkage films for use in food J^JJJJ J 1 1ne surface 0 f a crystalline 

5333 structure ^ 
SS^SSi hea.se, strength at low temperature, 

^^^^^^ 

transparency or scratch resistance than films of I^lJ,^ of ethylene to be copolymer^ .s one 

odymerlzalion difficult i.mnase UM-Open Patenl PuMcaMns Nos. 35487/ 

In an attamot » overcome such d>a»dvarr^eajapm» i^up" c onolvrneriz»d v/ith elUylane and an 

7^»lSfSl 'KM" 3 " P™'"*" 1 * m '*?a ™* P 32nk,m SSo*. catalvet According M «. 

XT »d « S^SSS r-*, « 1— tSS^^S^n . ape* soiid « ca*.. 
TrTprasent inverter, found that «*.« « W**j££S ah ,,a needy the same proportion rol » 

proposed this technique in Japanese L-^J^JJ^ ™ed improvement. But when it .s des.red 1 to 
specifically disclosed in this patent document resulted^ in a ™£» H difficu , tles are still encountered. For 
copolymer having a considerably H ^ 0 "i^°^ slurry and the polarization 

example, a porridge-like copolymer forms to degrade Hh "fJJJf; sufficiently high yield. If the ethylene 
Snes difficult to continue. Or a solid P 0 '*™' there is no way but to increase 

to suitable for production of films hav,ng ^^f^^^^SZibto copolymer. The copolymer obtained 
yields while decreasing the amount of ™^^%^^ ab n$, transparency and ant.block.ng 
by this method, however, do nothave ^^^^^ no t as small as is fully satisfactory, 
property, and the amount of the hy*°carbw^bte «^r»m copo i y menzat.on. 
TCe propylene copolymers in the prior art temb * d .^^^^L^.rbarUon are also known. 
O^Kher hand, a^^^^ 

Japar» 8 el^penrtttntl^bfccationNo.1^«»'^ £ ofatained by bl0 ck copoly 

extent heat-sea.ability. ^^ m ^ ti S^Z^ ^'^ r - doeS " 0t haVe ^n^ tS 
menzation of alpha-o.efin, Th.s JJjc J^^E when tne flIm is heat-sealed after storage of the 
antiblocking property and heat seal strengtn reiem v 
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fi . m at an elevated temperature, the strength of the heat seal does not decrease) which are comparable to 
hi? of the D^o efin composition disclosed in Japanese Patent Publication No. 24375/1982. 

C^stalline polyp opylene flms are extensively used in the field of packaging, particularly packaging of foods 
^S^KaTeSenent mechanical properties such as tensile strength, rigidity, surface hardness and 
fmoact st Snath opto! properties such as gloss and transparency, and food sanitary charactensfcs such as 
non-toxic S and non-odorous property. The polyproylene films, however, have the defect that with a smgle 
ZJZXprorte™ film, the heat Salable temperature is high and a proper 

in an attempt to improve the heat-sealability of such a polypropylene film, some methods have already been 
prSrsed^rwnich TSer-melting resin is laminated on one or both surfaces of a crystalline polypropylene 

""For example Japanese Laid-Open Patent Publication No. 65552/1980 discloses a method in which a 
propylene Sorn copohymer composition composed of an ethylene/propylene random copolymer conta.ning 
J « Tmain comoonent and a propylene/alpha-olefin random copolymer containing propylene as a 
nTn^omponenTrs .SZl a crystalline po.ypropy.ene film. Furthermore Japanese «-«-Oe«jF^ 
ScS No 91665/1980 discloses a method in which a propylene random copolymer composition 
^mnoled of an ethylene propylene random copolymer composed of propylene as a mam component and a 
fbu?ene/eSne Idom co^lymer containing 1-butene as a main component is laminated to a crysfclUn. 
oioropyrene to Xanese Laid-Open Patent PubUcation No. 106585/1979 discloses a method .n which a 
™ ene random copolymer composition composed of an ethylene/propylene random copolymer containing 
n roov ene aTa main component, a 1-butene/ethylene/unsaturated monomer copolymer containing 1-butene 
a^a main componenr and a low-molecular-weight thermoplastic resin is laminated to a crystalline 
nolvorSne Z FuS,enr»ore. U. S. Patent No. 4,230,767 claiming priority from the above-c. ed Japanese 
ESS^StlTwiKn No. 91665/1980 (Application No. 165137/1978) and the above oted Japanese 
Sd-oSe! Paten Publication No. 106585/1979 (Application No. 13932/1978) discloses a propylene random 
Soowmer wS^e^Neh eould include the above omposition composed of an ethylene/propylene 
ST ^opoKer confining propylene as a main component and a 1-butene/propy.ene copolymer 
^Ttaininn i butane as a component and an embodiment which could read on the lam.nat.on of such a 
^^^S^S^S^ ^ a cystaUine potypropy.ene fi.m. However, the U. S. Patent qu.te 
faTs to dve a specific example of the above embodiment, and shows only an example in which a 
lower J^St^o^c resin is further used together as specified in the above-c.ted Japanese 

J but Xeatsealable temperature is still high and the range of applicable temperatures is still 
5 ow f'u^ of the fi.m is not sufficient enough Moreover, since the copolymer 

contaTn^ m ^gligible amount of a component which dissolves in a hydrocarbon soK,e^ 
hexane these larninated structures also have had only limited applications in the field of food P^ a 9' n 9j 
b order to im^ antistatic property to these composite polypropylene lammated structures, it s * s j 
oracS to subjecVthem to low-temperature heat-treatment for several days. Th,s. however bnngs abou ; the 
defeat thS tSe heat-sealing temperature considerably increases/Accordingly. in the field of fooc Packaging 
S tuS TpXropylene films, it has been strongly desired to provide a composrte polypropylene ^ which 
nas a Se?ed heat-sealable temperature, a broadened range of applicable temperaturesfor heat sealmg _and 
aTeSr! fheat-seal strength, increases little in heat sealab.e temperature by heat-treatment, and contains a 
very little component which dissolves in a hydrocarbon solvent. 

^rr^^b^oMhisTnt ion therefore to provide a .ow-c^line propylene ^ 
™Lm 0 n whtoh can aive a composite polypropylene laminated structure having excellent low-temperature 
KEiX^^^- seal 'strength by .aminating it to at least one surface of a crystal 

■■^H^^S^" is to provide a process which can g,e a P^"^"^ 
composition having excellent heat sealability. transparency and antiblocking property and a small content 0 f a 
comoonenVsoUjble in a hydrocarbon, which has better heat-seslability. ant.block.ng property ^d heat sea^ 
JEffrl^. and a smaller content of a solvent-soluble content than presently known propylene random 
coDdymer compositions (blends), without substantial losses of the resultmg copolymers. .... „ 
Toother object of this invention is to provide a heat-sealable composite polypropylene laminated 55 
st SSuS ^5!^U.^ kS2Sp«-«r. heat seal ability, heat seal strength good antiblocking property 
anH whirh rises little in heat-sealable temperature by heat-treatment. 

^23^5 lis invention, the above' objects are achieved by a low-^stalline |*^* ^ 
copoSer composition comprising [1] 60 to 95 o/o by weight of a propylene random copolymer ^ 
characterized by QQ mo|Q 0/q Qf fecurring units {a) derived ^om propylene 0.5 to 6 

m^o^Lurring units (b, derived from ethylene and 2 to 13 

from an alpha-olefin having 4 to 20 carbon atoms, the moie ratio of c/(b + c) being I from 0.3 to 0.9, 
(B) having an intrinsic viscosity fo], measured in decalin at 135 - C. of from 0.5 to 6 dl/g, 
C having a melting point [Tm], measured by a differential scanning calonmeter. of from 1 15 to 145 65 
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alpha-olefin containing 4 to 20 carbon atoms, ns 
(ill an intrinsic viscosity [t,]. measured in decalin at 135 "C, of frorn , O.Sto 6 dl/g. 
(Hi) a crystallinity. measured by X-ray diffractometry, of from 25 to 60 %. 
iv a p-xylene-soluble content at 25 • C of not more than 30 °/o by weight, and 
(v) an n-hexane-extracted content at 50 °C of not more than 10 o/o by weight. 

The above objects are also achieved by a process for producing a low-crystalline propylene random 
copolymer compos^ propylene _ ethylene and an al h , „ 

ina an atoha-olefin having 2 to 10 carbon atoms in the presence of a catalyst formed from (A) a nigmy 
having 4to 20 carbon atoms, the mole ratio c/(b+c) being from °^o 0.9 and 

20 carbon atoms in the presence of the propylene random ^^t!^^^ 
that the reaction system forms a vapor phase, thereby to ^.^^^ jS^t^V} to 
cooolvmer rill composed of 10 to 90 mole <Vo of recurring units (d) derived from Pr°PV^"e ana iu 
9oSeO/o Spurring units (e) derived from the ^ " 
The above objects are also achieved by a process for producing a to*^*™ 
copolymer composition in at least two vapor-phase ^^ZSTo^^oZ copolymer [.] 
(a) a first-stage vapor-phase polymerization step of producing a P™Py»" H ' - o/ 0 of recuring 

composed of 86 to 97 mole o/o of recurring units (a) derived frorr, ,prawl« ° e ^ fr om an £^a-o.efin 
units (b) derived from ethylene and 2 to 13 mole<Vo of recurnng. nits (c denved W 
having 4 to 20 carbon atoms, the mole ratio c/b + c) ^ ^ ft J^™£ obtained by 
alpha-olefin P re-po.ymeri Z ed catalyst and optionally an electron *™ 0 £^^^^; farme d fr0m 
pre-polymerizing an alpha-olefin having 2 to 10 carbon atoms in the presence of a ( 
(A) a highly active and highly stereoregular titanium catalyst component «^^^^ 0 ?2SS 
ha ogen and an electron donor as essential ingredients and having an average particle diameter 
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. k«. ,t con microns and a Geometric standard deviation of its particle size distribution of less than 2.1. 

Sji?!SS!^^5SS^ ™ tal ° f Groups 1 10 1,1 of the periodic ,abl ? f n » (C> " 

£n" SSSm of the alpha-olefin being 1 to 2000 g per gram of the titan.um catalyst component (A). 
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?W a second-stage vapor-phase polymerization step of copolymerizing at least propylene and an 
aloJlolefScontainfng 4 to 20 carbon atoms in the presence of the propylene random copolymer [ ] to 
products tandem copolymer composed of 10 to 90 mole o/o of recurring un ts (d) denved from pro Py .ene 
and 10 to 90 mole o/o of recurring units (e) derived from the C4-C20 alpha-olefin. 
The above 'objects are also achieved by a process for producing a low-crystalline propylene random 
copeirne^inpSsltlon in at least two vapor-phase polymerization steps, which comprises 
copo.ymer comp nase po , ymeri zation step of produc.ng a propylene random copolymer [I] 

composed of STo 97 mo.e' o/o of burring units (a) denved from propylene 0.5 to 6 mole Wo o recurnng 
u^s (b) der ved from ethylene and 2 to 13 mole °/b of recurring units (c) denved from an alpha-o ef.n 
Sg ITS) carbon atoms, the mole ratio c/(b + c) being from 0.3 to 0.9 ,n the presence of an 
afr a -olefin pre-polymerized catalyst and an electron donor, said catalyst being obtamed by 
pre- porymerirg an alpha-olefin having 2 to 10 carbon atoms in the presence of a catalyst formed from 
83 a Sy active and highly stereoregular titanium catalyst component comprising magnesium. titanium 
Laogenand an electron donoras 

t«o?«rt «m microns and a aeometric standard deviation of its particle size distribution of less than 2.1 
lTw ™r™Zlx™Z «m P ?und C of a metal of Groups I to III of the periodic table, the amount of the 
alnhlolefin beinq 1 to 2000 g per gram of the titanium catalyst component ( A) . and 

P (b)1 ^ secondiage vapor phase polymerization step of copolymerizing at least propylene and an 
al D S4lefin having 4 to 20 carbon Ttoms in the presence of the propylene random copolymer [I] to 
B^X***** composed of 10 to 90 mole <ft of recurring units (d) denved from propylene 
and 1 0 to 90 mole o/o of recurring units (e) derived from the C4-C20 alpha-olefin. lorT , inataH 
a J™ Tinvpntion the above objects are also achieved by a composite polypropylene laminated 

mofeoSecurring units (b) derived from ethane and 2 to 12 mole ^J^g^S^ 
from an alpha-olefin having 4to 20 carbon atoms, the mole ratio oc/(b + c) ^.ng from 0.3 to0.9. 

(B) having an intrinsic viscosity [t|], measured in decalin at 1 35 C. of from 0.5 to d /g 

(C) having a melting point [Tm], measured by a differential scann.ng calonmeter, of from 115 to 145 ^ 

^(D^avingacrystallinity. measured by X-ray diffractometry. of from ^^ n ^ f d 1Q . Q ^ mole 0/Q 
[111 5 to 40 o/o by weight of a low-crystalline propylene random copo ymer composed o 10 to 90 mole o/o 
of recurring units (d) derived from propylene and 10 to 90 mole o/o of recurnng units (e) denved from an 

said ^tXS Si of recurring units (f, derived from propy.ene 0.3 to 5 mole o/o of 40 

SrSjSSto? derived from ethylene and 4 to 20 mole o/o of recurring units (h) denved from an 
alpha-olefin containing 4 to 20 carbon atoms. 

(ii) an intrinsic viscosity tnj. measured in decalin at 135 °C, of fro* 1 0.5 to 6 dl/g. 

(iii) acrystallinity.measuredbyX-raydiffractometry.offrom25to600/o 

iv a p-xylene-soluble content at 25 °C of not more than 30 o/o by -weight, and 
v) an n-hexane-extracted content at50°C of not more than 10 0/obywe.ght. 



hctaii pn r>F<5CRIPTION OF THE PREFERRE D EMBODIMENTS 
Te oresentfnvento s have made investigations in order to develo p a low-crystalline compos.ton which can 

atoms to at least one surface of a substrate layer of crystalline polypropylene can^ be heat 
low temperatures with a broad range of applicable temperatures ,n heat seahng and exce en _^ eat ^ 
strength rises little in heat-sealable temperature by heat-treatment, and contains small amounts of 
components which dissolve in a hydrocarbon solvent. nr „H.iction thereof the 

The low-crvstalline propylene random copolymer composition, the process for production mereoT tne 
composite laSatLd structure comprising the composition in accordance with th,s invention w... be desenbed 



in detail. 
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from m alpha-olefin having 4 . 20crton Moms „ ^ „,„,,„,, mor8 

The prapywa random copolymer [l| » composed o 86 to ST « ^p s m0|e m „„ 

Preferably 4 to 9 mole «Vb. of the recurring umts (c). rQnstjh . tin _ the pro pyiene random copolymer [1] 

- — • — * 

The, may b. ««■ ^^^^^ . H „ 

eai™m.te°;ol 115 to 145 -C. ***** 120 » XoS^JS^rSSSS I a, LmperaMe raisin, ml. of 10 
*C ^"c^CoVmS^ IV—ty. meeeured b, X-ray «ome,,y. * *> to 60 *. 
nan from lormettonl at 180 -C for 10 rntnetes and then « 25 c w ,„ (0) »d 



f ° 0°03(*165 -Tm) <Wi £0.20 (165 - Tm), 

preferably ^ tM t \ 

nn^MRc;-Tml<Wi^ 0.15 165-Tm) 



35 
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30 S^^Si^^*- of the 7*'^^ and determined 

t£ nlcL-soluble content at 25 -C of the propyl. «e. ™J«^?Sd vl 5 g of a sample of the 
by the following method. A 1-liter flask " *^ a stirnng J^'^ ^ they ^ dissolved on an o,l 

copolymer. 0.3 g of 2,6-di-t-dimethyl-4-methylphenol and I JOT ml orn spontaneously at room 

bam at 140 -C. For about 3 hours «~**^^^£f£'C for 12 hours. 7r,e precipitated 
temperature for about 3 hours, and then cooled ^ * w * te r D * 0 " r m separated by filtration through a 

copolymer. nn const ituting the low-crystalline random copolymer 

mole «. of recurring unto (e| d«*ed from the >*^a»-^ ^u^amm propylene random 
Btarrile.of^alphaH^ ,^ eTO M 

ST,M»^ WMbSK o, — - -0 6 d„. 

The proportion of the low-crystalline Vo^ ru^n ~W?or U 3Q 0/(j by wejgnt m0 „ 

random copolymer composition of ^S^^^S^^ W°«™ f ® " " " 

nreferabiv 12 to 25 <Vb by weight, and the proportion or tne P rQ W™ ?5 f Q8 0/0 by weight. 
St weight, preferably 70 to 92 0/o by weig ~^g^KSSr^S^Sn^ » ^Ml. I^ootoo.^ o*3« 
The low-crystalline propylene random co P 0 ^^™'^^^ of reducing units (f) derived from 
to 75 mole <Vo. preferably 94 to 80 mole <Vo. more pre er ^ b1 ^ to °™ 0/ of recurring unrts (g 

propylene, 0.3 to 5 mole °/o, preferably 0.7 to 4.5 mo W, ^\% p ^t ^ 0 re preferably 7 to 12 mole °/o. of 
derived trim ethylene, and 4 to 20 mo e °/o. Preferably^ o ^15 mole £m terjstic 
recurring units (h) derived from the alpha-oleiin conta n ng 4 to *. ta , |jne random copolymer 

65 The intrinsic viscosity [ill . measured in decalm at 135 U 
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composition , of £ ^^^cSX^^MIon of this invention which is extracted 
preferably not more than s *bj ^HJt Ichjjjjjnjte Ml ^ ^ ^ 

at^m^^^^ 

refluxing of p-xylene ^^^S^SSSi • C. and the flask was put in a cold water bath and 
filtrate is dried to a constant weight at ISO ^^^M 'C is collected and its weight is measured. The 

•C and maintained at this temperature for 2 hours. While tne ' resurang su p Dre ssure of about 

through a G-4 glass fi.ter. The filtrate ^JJJJfS £ £*S ™ ^teweighHs measured. 

o? the copolymer composition sample is 
^ZeT^teZ* as the n-hexane-extracted content of the copolymer composrt.on at 50 C. 

M» in an extruder, a Mtay mixer. ' "SsBlllne propane random eopolym.r 

the flushing step (2), and the low-crystalline propylene random copolymer L»J 's proouce 
"Zf^c^t'S** -ow-crystalllne propylene random copolymer ^P"*"^ 
com^es"^^ 

and the low-crystalline propylene random copolymer [II] are syninesizeu .«=, H 
^SSSSiSTt dire* producing ,he ^^^rll^SZ 

=r 9 e?s^ 

particle size distribution of less than 2.1. (B) an or 9 a ™^ g per gram of the 

periodic table and (C) an electron donor, the amount of th *^^ then in the 65 

titanium catalyst component (A), to thereby produce a propylene random copolymer L .j. 
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presenceoftheresultingprop^^^^^ 

atoms are copoiymerized to thereby te ™ invention can be formed. 

,a ^s i s^^^^ t= ^ s a process for producin9 the ,ow " crytstal,ine 

5 TpTesT^ COmPOSiUOn ' Whi ° h C ° mPriSeSl " 

suspension po*meriza«on , step of ^ZTiE^l!^ Z SEE 
having 4 to 20 carbon atoms in l.qu.d P ^"^^ 
10 pre-polymerized catalyst and optionally an e J^ron donor saul cata yst be g ^ g hjgh|y 

Tng an alpha-olefin having 2 to 10 carbon ^^V^Lnent comorising magnesium, titanium, halogen 
active and highly stereoregular ^»^^^^^Z^P^ diameter of about 5 to 
and an electron donor as essential '"9^"^^^^ D S1L distribution of less than 2.1. (B) 
about 200 microns and a geometric standard de*a„on c. rts parole a _e ^ 

anorganomet^ 

the amount of the alpha-olefin oeing i lo ^u ana --tp-i-i,. in the noivmerization reaction mixture 

e J„o„ atoms in the pr^nc. ofth. P^"=?™» .'SSSSSpreS™ ■"*»> "P*"' »" 

will be described below in detail. 

30 Polyme rization Catalyst 

The catalyst used in this invention will first be descnDea ^ invention contains 

The highly" active highly atomic 
magnesium, titanium, halogen and an electron donor as usanuu ngreo. e ™ e u nalog8n /tjtanium atomic - - 
ratio is larger than 1 . preferably from 2to8Mj«« ffiSg^^Z (mole ratio) is preferably 
ratio is preferably 4 to 100. especially preferably 6 to «;™ e e '^ n ™ nreferablv has a specific surface 
5 to 10L especially preferably 0.2 to 6. The titanium ^^,"2^ ( 2£S^ h to aoo'nftg. Usually, 
area of at least 3 irf/g. more preferably at least abort 4C iriVg. esp«aajy PJJJ J rQQm te(T , perature . 
the trtanium compound I. not liberated by ample ^^^SJ,,,,,, met als or functional groups in 
The titanium catalyst component (A) ^J^^^S^JSm organic or in organic diluent 
addition to the essential ingredients. It may also ^J" 16 * ^ 

The solid titanium catalyst component (A) has an ave particle a ^ Qf jls size 

to 100 microns, especially preferably 6 to 50 ™;« d g a P^bly not more than 1.7. 

distribution of less than 2.1. preferably 'not ™re*an ^£^^ eas * e<i by a light transmission 
The particle size distribution of the tttaraum catriyst particles ^°*^ tionoi J OXit0 m to 0.5 with an 
method. Specifically, the titanium catalyst c^ponenta .Out* » ^"JJ™^,. beam of lig ht is applied 
inert solvent such as decalln. The diluted catalyst <^™"*»£j t ^JJ, sedini ented condition of the 
to the cell, and the intensity of light which P^^s through the Jqui^ ^^^S SnTe basis of this particle 
particles is continuously measured, and the »»^^ n ^™^^ te «^ dlstnbutlon 

size distribution, the standard d*™* 0 "^^ 

Ser^a 

catalytic efficiency. For example, when propylene « ^f^^^^oro g. above all at least 10.000 
component (A) has the ability to produce at '^.^^Sffi^ptan^nioluble portion) of at least 
iff IS^^^^^^S^ (A? is 1" - form of true spheric, 

pa [S possible t0 produce a 

SO copolymer having a high ethyiene content ^^^^^p.^torw^tv 
The titanium catalyst component (A) meeting all o ' ™» 'JJJ ,rem , |e sjze distributi on and preferably 
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in which a magnesium compound atitan^^^^ 

l^d Open Patent Publications Nos. 135102/1980. 135103/1980. 811/1981 and 67311/1981 and Japanese 

Patent Applications Nos. 181019/1981 and 2111(^190. comDone nt (A) are briefly described 

Typical examples of the method of producing the titanium catalyst component mi y 

be, ° W 'm A maanesium compound/electron donor complex having an average particle diameter of 200 

pre-treatment with an electron donor and/or an organoalum.num compound or a react.on aid such as a 

^fA^cts^^^ liquid stage having no reducing ability * reacted with a liquid 

titan urn compound in the presence of an electron donor to precipitate a sol.d component having an 
aleraae pScle 2^e er of 5 to 200 microns and a geometrical standard deviation of its part.de size 
^SSSSSiSSui 2.1. As required, the product is further reacted with a hqu.d trtinun compound, 
orof orahiv titanium tetrachloride, with or without an electron donor. 
EspecS s are obtained in this invention when in method (1). the rnagne s.urr 

"feat.. gamm,* uV ol^one. «»^^- JJ^'^J^oS <**»*• ■»<> 
amine. ^■^^■^'■'"•^^^^Z^tS^ThSl P-O-0 Mid such X, 
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lane These electron donors, may be used in combination. { mose whicn nave no 

T^ectron donor de^^^ 
active hydrogen, such as organic or morgan* «^^f ^JteSlrs and the alkoxv(aryloxy)-silane 
tertriary amines, acid halides and ac.d anhydrides. The organic esi alcohols having 1 to 8 

impounds are preferred. Among acid, substituted 

carbon atoms, and esters of d.carboxyl.c acids such W aned ca rboxylic acid and phthalic acid with 
succinic acid, malelc acid, substituted male.c ac. d 1 J^?j£Kta<5ron donors do not have to 

alcohols having at least 2 carbon atoms are ^^-Jg^^W ™* ma * be in the ° f 

sr^^ <° th p e « « , *. -« - *. 

nrtSrSyst component obtained by ^^s m« 

washing it with a liquid inert hydrocarbon. Examp e of the mert W^n^JJ^ ^Je. iS ooctane. 

tnese - *i „<= *h<» rataivst comDonent (B) used in this invention are 

Suitable organometallic compounds used as *• compon en ^ ^ can be utilized, 

organo-aluminum compounds. Compounds having at leas m ^ Aj-carbon ^ A|(0R2)nHpXq (wherein 
For example, they Include (i) organoa.urr.inum c ™^^ to 15 carbon atoms. 

r* and R* are Identical or different and ^^^^S^^^^.P^P^'^ 0 ^^ 
preferably 1 to 4 carbon atoms. X represents halogen, m is 0< mi 3 n ^, P metate H of Group I of the 
£d m+S+P+q-3). and (ii) complex ?£ ed ^^^^ is^s defined 

periodic table, represented by the general formula M 1 AlR-» (wherein m .s 

"fiU. of the organoaluminum compounds belonging to (0 above ; « ^-;Sj 
formulae Ri AlfOR^a-m (wherein Ri and R* are ^ '^S^J^SiT^t^ Ri is as defined 

aluminum and tributyl aluminum; »"f 

alkoxides such as diethyl alummum ethoxid e a nd dfo "^^^.JSSutodda; partially alkoxylated alkyl 
35 such as ethyl aluminum sesqu.ethox.de and butyl «Ju™num seaquwi . p h d nated alkyl 
aluminums having the average <f"P^™££"^ Slethv aluminum ch lorida. dibutVl aluminum chloride 
aluminums, for example dialkyl aluminum halides such ^ num S e S quichloride. butyl 

and diethyl aluminum bromide, alkyl alummum sesqrtabde is such ™ sucn as ethyl 

a.uminumsesquichloride and ethyl a™^^^^^^ 
40 aluminum dichloride. propyl aluminum d.chlonde anc "^^^^JJ^^ride aVid dibutyl aluminum 
. aluminums, for example dialkyl alummum ^^S^S^^iP^ ^' num dih y dride: and 
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of such compounds are 
<C 2 H 5 ) 2 A10A1(C 2 H 5 ) 2 , 

(C A H Q )-A10A1(C 4 H > and CC^g^AlHAlCCjHj,^ 

C 6 H 5 

hosphines, stibines. arsines. phosphoram.des, este ^'™^^^ 

compounds used as the catalyst oomponent (B) examBies of the electron donor contained in the 
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compounds ethers, ketones, acid anhydrides, amines, etc. are used. In particular, when the electron donor in 
the titanium catalyst component (A) is a monocarboxylic acid ester, the electron donor as component (C) of 
the catalyst is desirably an alkyl ester of an aromatic carboxylic acid. 

When the electron donor in the titanium catalyst component (A) is an ester of a dicarboxylic acid with an 
alcohol having at least 2 carbon atoms as exemplified hereinabove. It is preferred to use an 
alkoxy(aryloxy)silane compounds of the general formula RnSifOR 1 )^ (wherein R and R 1 represent a 
hydrocarbon group, and 0£n<4), or an amine having a great steric hindrance. Specific examples of the 
aikoxy(aryloxy)silane compound are trimethylmethoxysilane, trimethylethoxysilane, dimethyldimethoxysilane. 
dimethyldiethoxysilane, diisopropyldimethoxysilane, t-butylmethyldimethoxysilane, t-butylmethyldiethoxysi- 
lane. t-amylmethyldiethoxysilane, diphenyldimethoxysilane, phenyimethyldimethoxysilane, diphenyldiethoxysi- 
lane', bis-o-tolyldimethoxysilane, bis-m-toiyldimethoxysilane, bis-p-tolyldimethoxysilane. bis-p-tolyldiethoxysi- 
lane'. bisethylphenyldimethoxysilane, dicyclohexyldimethoxysilane, cyclohexylmethyldimethoxysilane, cy- 
clohexylmethyldiethoxysilane. ethyltrimethoxysilane, ethyltriethoxysilane, vinyltrimethoxysiiane, methyltri- 
methoxysilane, n-propyltriethoxysilane, decyltrimethoxysilane, decyltriethoxysilane, phenyltrimethoxysilane, 
gamma-chloro'propyttrimethoxysilane, methyltriethoxysilane, ethyltriethoxysilane, vinyltriethoxysilane, t-bu- 
tyltriethoxysilane, n-butyltriethoxysi!ane, iso-butyltriethoxysilane t phenyltriethoxysilane, gamma-aminopro- 
pyltriethoxysilane. chlorotriethoxysilane, ethyltriisopropoxysilane, vinyltributoxysilane, cyclohexyltrimethoxysi- 
lane cyciohexyltriethoxysilane, 2-norbomanetrimetfioxysiIane, 2-norbornanetriethoxysilane, 2-norbornane- 
methyldimethoxysilane, ethyl silicate, butyl silicate, trimethylphenoxysilane, methyltrialiyloxysUane, vi- 
nyltris(beta-methoxyethoxysiiane), vinyltriacetoxysilane and dimethyltetraethoxydisiloxane. Preferred among 
these are ethyltriethoxysilane, n-propyttriethoxysitane, t-butyltriethoxysilane, vinyltriethoxysilane. phenyltrie- 
thoxysilane, vinyltributoxysilane, diphenyldimethoxysilane, phenyimethyldimethoxysilane, bis-p-tolyldimeth- 
oxysilane, p-toiylmethyldimethoxysilane, dicyclohexyldimethoxysilane, cyclohexylmethyldimethoxy siiane, 
2-norbornanetriethoxysilane, 2-norbomanemethyldimethoxysilane. diphenyidiethoxysilane and ethyl silicate. 

Examples of the amine having great steric hindrance preferably include 2,2,6,6-tetramethylpipendine, 
225 5-tetramethylpyrrolidine, derivatives of these compounds, and tetramethylmethyleneidamme. Of these 
compounds, the alkoxy(aryloxy) siiane compounds are especially preferred as the electron donor used as the 
component (C) of the catalyst. 

^TnTprepol^nzation is carried out in the presence of at least the titanium catalyst component (A) and the 
organometallic compound (B) with or without the electron donor (C). The amount of the electron donor (C) is 
0 1 to 200 moles, preferably 0.1 to 30 moles, more preferably 0.5 to 10 moles, especially preferably 1 to 5 moles, 
per gram-atom of Ti in the titanium catalyst component (A). An alpha-olefin having 2 to 10 carbon atoms is 
prepolymerized in the presence of the above catalyst with or without an inert hydrocarbon solvent or a liquid 
monomer as a solvent 

The amount of the alpha-olefin polymerized in the prepolymerization is 1 to 2,000 g, preferably 3 to 1.000 g, 
more preferably 10 to 500 g, per gram of the titanium catalyst component (A). 

Examples of the inert hydrocarbon solvent used in the prepolymerization are aliphatic hydrocarbons such as 
propane butane, n-pentane, isopentane, n-hexane, isohexane, n-heptane. n-octane, isooctane, n-decane, 
n-dodecane and kerosene, alicyclic hydrocarbons such as cyclopentane, methylcyclopentane. cyclohexane 
and methylcyclohexane, aromatic hydrocarbons such as benzene, toluene and xylene, and halogenated 
hydrocarbons such as methylene chloride, ethyl chloride, ethylene chloride and chlorobenzene. Among them, 
aliphaic hydrocarbons having 4 to 10 carbon atoms are preferred. 

When the inert solvent or liquid monomer is used in the pre-potymerization, it is preferred to use 0.001 to 500 
miilimoles, especially 0.005 to 100 millimoles, of the titanium catalsyt component (A) as Ti per liter of the 
solvent. Preferably, the organoaluminum compound (B) is used in such a proportion that the AI/Ti atomic ratio 
is from 0.5 to 1,000, preferably from 1.0 to 200, more preferably from 2.0 to 50. 

Preferred olefins used in the prepolymerization are those having not more than 10 carbon atoms, 
particularly 3 to 6 carbon atoms, such as ethylene, propylene, 1-butene. 1-pentene, 4-methyM-pentene, 
3-methyl-1 -pentene, 1 -heptene, 1 -octene and 1 -decene. Propylene is especially preferred. These alpha-olef ins 
may be homopolymerized, or copolymerized so long as crystalline polymers are formed, m< the 
prepolymerization. . 

The temperature in the prepolymerization differs depending upon the type of the alpha-olefin or the inert 
solvent used, and cannot be defined definitely. Generally, it is about -40 to 80 °C, preferably about -20 to 40 C, 
more preferably about -1 0 to -30 ° C. For example, the pre-polymerization temperature is about -40 to 70 C for 
propylene, about -40 to 40 °C for 1-butene, and about -40 to 70 °C for 4-methyl-1 -pentene or 

3- methyl-1 -pentene. The prepolymerization may be carried out in the presence of hydrogen. 

Polymeri zation (1) on ™k~„ 

In the suspension polymerization step (1), propylene, ethylene and an alpha-olefin having 4 to 20 carbon 
atoms are copolymerized using the resulting alpha-olefin prepolymerization product of the catalyst. Examples 
of the alpha-olefin having 4 to 20 carbon atoms are propylene, 1-butene. 1-pentene, 1-hexene 

4- methyM-pentene, 3-methyl-1 -pentene, 1-heptene, 1-octent. 1-decene. 1-dodecene, 1-tetradecene and 
1-octadecene. Alpha-olefins having 4 to 10 carbon atoms, especially 4 to 6 carbon atoms, are preferred. In the 
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suspension polymerization step. ^^^^^^^ ^^£5 SEnS 
polymerization (1), about 0.0001 to about I'^^^^^L cXSSit (B), and about 0.001 to 
(A);about0:001 » about 100 mfflii^ Qe ^ 

about 100 millimoles of the catalyst component per hter ^of the^iq P 

especially preferably 4 to 7 mole <M>. of recurring units (c) ^.^^^^J^rtHn o.4 to 0.8, more 
component). The mole ratio of c/(b+c) in the t£e pfoporton^X the starting materials 

preferably from 0.5 to 0.8. To form this V^^^^^^S^SSZ, 75 to 95 mole <*b, more 

type of the alpha-olefin. fl„«hino steD (2) following the suspension 

The propylene random copolymer [I] obtamed in the flu ishmg step ^' T °"° 5to a 6d|/ g p re f e rably1 

to Sdl/g. Tne above range of the "™™™°°*Z£Ze f^^SSSS^ by laminating the 
thickness of a heat-seal layer in a composts P^~^™»^™~ i«SaHln« polypropylene substrate 

laminated structure by heat-treatment measured by a differential scanning 

The ^.^yj^j ^-(Tn^nUSly 120 to'lSS <>C. The range of the 
,calonmeter, of 115 C to 145 C, preferaoiy i^u ro J* ^ f {h neatsea ii n g temperature, 

is measured as described hereinabove. _„ eiiroH hv x rav diffractometry. of 30 to 60 o/o, 

view of the heat-sealing temperature, he f sea ' f f a 9 *^^ propylene 

following general formula in relation to the melting point Tm of the copolymer. 



0.03(165 -Tm)<Wi<0.20 (165 -Tm), 
55 preferably 
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structure containing the low-crystalline propylene random ,s ^reduced measured and determined 

Tne n-decane-soluble content of the propylene random copolymer m at & <- is meas 
by the method described hereinabove. invention oroovlene and an alpha-olefin 
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copolymerized in an amount of 100 to 10O.0C0g. preferably 5C0 to 50,000 g. more preferably 1.000 to 10.000 1 g. 
oer cram of the titanium catalyst component (A) subjected to prepolymerization of the alpha-olefin. In the 
vapor-phase polymerization step, it is necessary to copolymerize the monomers in the vapor phase. The 

reason is as follows. .. 

In polymerization using a hydrocarbon solvent, the propylene/alpha-olefm random copolymer easily 
dissolves in the hydrocarbon solvent, and the heat-sealability of the resulting propylene random copolymer 
composition cannot be fully improved. Furthermore, the viscosity of the hydrocarbon solvent increases to 
make it difficult to perform the polymerization operation stably. 

Among the C4-C20 alpha-olefins. those having not more than 18 carbon atoms, such as 1-butene, 
1-pentene 1-hexene. 4-methyl-1-pentene. 1-heptene, 1-octene, Injecene. 1-dodecene. 1-tetradecene and 
1-octadecene are preferred. Those having 4 to 8 carbon atoms are especially preferred. The copolymenzation 
is carried out such that the amount of the polymer produced in the polymerization stage is usually at least 100 
times, preferably at least 500 times, more preferably at least 1000 times, the amount of the alpha-olefin 

Pr This^Dor-ohase polymerization step (3) gives as propylene/alpha-olefin random copolymer (low-crystalline 75 
propylene random copolymer [II]) containing 10 to 90 mole o/o, preferably 80 to 85 mole o/o, more preferably 50 
to 80 mole o/o of recurring units (d) derived from propylene (propylene component) and 10 to 90 mole <V 0 , 
preferably 15 to 70 mole <Vo, more preferably 20 to 50/nole o/o, of recurring units (e) (alpha-olefin component). 
The oroDortion of the propylene/alpha-olefin random copolymer [II] in the entire low-crystalline propylene 
random copolymer composition is 5 to 40 o/o by weight, preferably 8 to 80 <M> by weight, more preferably 12 to 20 

25 The7olyrnerization temperature is 20 to 150 °C. preferably 30 to 100 "C. more preferably 40 to 80 °C, under 
such conditions that the monomers form a vapor-phase. There is no part.cular restnction on the 
polymerization pressure so long as the monomers are in the vapor phase at the temperature used. Generally, it 
is 2 to 50 kg/cm 2 , preferably 8 to 40 kg/cm 2 , more preferably 4 to 80 kg/cm 2 . 25 

It should be understood that in the vapor-phase polymerization step (3) in the process of this invention, 
polymerization conditions under which monomers such as propylene or the alpha-olefin are partly liquefied are 

n °The X resSfng propylene random copolymer composition as a whole is composed of usually 75 to 96 mole <Vo, 
preferably 80 to 94 mole o/o. especially preferably 84 to 92 mole<V 0> of recurring units f) derived from 30 
propylene, usually 0.3 to 5 mole o/o, preferably 0.7 to 4.5 mole o/o, especially preferably 1 to 4 mole <Vb, of 
Sng units (g) derived from ethylene, and usually 4 to 20 mole <fc, preferably 5 to 15 mole 4t especially 
preferably 7 to 12 mole o/o, of recurring units (h) derived from an alpha-olefin containing 4 to 20 carbon atoms; 
£nd has an intrinsic viscosity [i,]. measured in decalin at 135-C. of usually 0.5 to 6 dl/g. preferably 1 to 5 dl/g 

The resulting propylene random copolymer composition has a crystallmity. measured by X-ray 35 
diffractometry. of usually 25 to 60 <*. preferably 30 to 55 <Vo. more preferably 35 to 50 o/o Th.s characteristic 
value is a measure of excellent tensile properties, and in combination with the other characteristic values, 
contributes to the aforesaid excellent properties of the low-crystalline random propylene copolymer 
composition of this invention. . . 

The propylene random copolymer composition obtained by the process of this invention has a 40 
D-xylene-soluble content at 25 °C of usually not more than 30 o/o by weight, preferably not more than 25 % by 
weight, and an n-hexane-extracted content at 50 -C of usually not more than 10 o/o by weight, preferably not 
more than 8 °/b by weight, more preferably not more than 6 PA) by weight. 

HrfanolSSbodiment of the process of this invention, propylene, ethylene and an alpha-olefin having 4 to 
20 carton atoms are copolymerized in the presence of at least the ^L^^^l^ 
product as a catalyst in a first vapor-phase polymerization step (a). Examples of the a pha-olefin having 4 to 20 
carbon atoms are 1-butene, 1-pentene. 1-hexene. 4-methyM-pentene. ^•^^£»J*g™' 
1-octene. 1-decene. 1-dodecene. 1-tetradecene and 1-octadecene. 1-Butene.sespec.ally preferred. Of these, 
alpha-olefins having 4 to 10 carbon atoms are preferred. Those having 4 to 6 carbon atoms are more preferred, 
and butene-1 is especially preferred. ... 

In this step, about 0.0001 to about 1 milli moles, as titanium atom, of the titan.um catalyst component A) 
about 0 001 to about 100 millimoles as the metallic atom of the catalyst component (B) and about O-OOlto 
about 100 millimoles of the catalsyt component (c) are used per liter of the volume of the reaction zone. 
Desirably, the proportion of the metallic atom in the catalyst component (B) is about 1 to about 1000 moles 
preferably about 1 to about 300 moles, per mole of the titanium atom in the catalyst component (A). The 
p oportion of the catalyst component (C) is usually 0.01 to 10 moles, preferably 01 to 5 0 ™j3^P^y 
preferably 0.2 to 2.0 moles, per metal atom of Groups I to III in the periodic table in the catalyst componen BK 
P The polymerization temperature is from room temperature to about 100 °C. preferably about 40 to about 90 
-C There is no particular restriction on the polymerization pressure. It is usually atmospheric Pressure to 
about 50 kg/cm 2 , preferably atmospheric pressure to 40 kg/cm 2 . An inert gas capable of creating ; ■ ^us 
state in the polymerization system, such as methane, ethane, propane, butane or nitrogen, may be : supplied to 
me polymerization system as required. To increase activity, it is preferred to introduce a compound capable of 
providing moderate moisture in the polymerization system, such as penatane, hexane or octane. 
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Hydrogen may be used in the po.ymerization as a mo.ecu,ar weight control agent for the desired 
to 97 mole %, preferably 88 to 96 mole ^'J 1 ^^ ^ ^^^|^-) °q 5 rnol^sfrnore preferably 1 .5 to 4 mole °/o, of 

°- 8 The propy.ene random copolymer [.] obtajed , in , the ^ -po^ 

intrinsic viscosity W. «o«?is Sabi Z^JSSttXEZiL* oh heat-seal fcyer in a 
the intrinsic viscosity of the copolymer [l] is suitaoie irr w » resulting low-crystalline propylene 

composite polypropylene laminated ^SSte^ffi a^ seal strength of the 
random copolymer <» m P° sl » on ^ structure by heat-treatment, 

laminated structure and the nse of the hff-^^JKolnt Um] measured ^ a differential scanning 
The Propylene rando- S^Sre^referab.y 120 to** °C. The range of the 

calorimeter, of 115 °C to 145 C. prereraDiy i^j w . ' . f th h t sea | ing temperature, 
DSC raiting point of tl» propykna random copper mjjj^ " ^ ™ MW U ,„i„,ted 
hast Ml Strang*, antiblocking frSSccAnweW"*"-"" 1 

following general formula in relation to the melting point Tm of the copolymer. 

0.03(165 -Trn)<Wi< 0.20 (165 -Tm), 
preferably 

structure containing the low-crystalline 

In a second-stage vapor-phase P^ r ^^J^^K^Sd!m copolymer ffl obtained in the 
carbon atoms are polymerized in the presence of the ^ h ^ p ^^^ J^Hndfte alpha-oleflne 

v P r^rr S a^^^^ 

^, tt ^ak.»dltncul,»p^.hep.^«<.r^on.W. ,. Bs „ ene 
Exantpl.s of ft. alpha-clefin Mm 4 to a oabor, * SS.i™ JYtttraoacana and 

atoms are more preferred, and butene-1 is especially Preferred. Droduced in the polymerization 

^selo^s^^ 

(low-crystalline propylene random copolymer [II]) « p^o^ne pr'opyS component) and 10 

more preferably 50 to 80 mole %. of recurring srS^3 rearing units (e) derived from 

to 90 mole <tt>. preferably 15 to 70 mole <>/o. more preferably X to 50 m ^°- of r ^ proportion of the 
the alpha-olefin having 4 to 20 <^ b °" * ™^ 
propylene/alpha-olefin random copolymer [II] in the ^ entire low 'Ws*™ v w 

composition is 5 to 40 Wo by weight, preferably 8 to 35 <Vo by ^^"^ P^,^"?^ vapor -phase 
When propylene, ethylene and C.-C 2 o a.pha-olef.n ^ J ^ 

polymerization step (a) and propylene and the # ^*° of the alpha-olefin in the 
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vapor-phase polymerization step (b) is expressed by 



mnn nn^) (c-d) -dw(2a +3b+4c) 
(lOO-w) (d-c)-w(2a+ib+4c) 
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^pclymeriz^^ 

kg/cm*, more preferably *^W<**^, ^Mon step in the process of this invention. 

preferably 80 to 94 prefe'rabry 1 to 4 mo.eo/o. of 

propylene, usually 0.3 to 5 mole % preferably u./ io i • ^ » "T g 15 , 0/ espe cia»y 
reig units (g) derived from ethylene and usuaHy 4 f^^25~ISSn : ^ has an intrinsic 
preferably 7 to 12 ^*'«J%^£% ( 0 Mo 6 o5 g S eferably 1 to 5 dl/g. 

viscosity W. measured m decajn at 135 J^^g*^ nas 9 a crystallinity, measured by X-ray 
The resulting propylene random ewm" ^o/7more oreferably 35 to 50 o/o. This characteristic 
«omet^of ,^^» «S£'^2S iTcorTna^ other characteristic v^ues. 
^Solis T the ^-^S&P^tto. of the low.rystaHine random propane copolymer 
composition of this invention. „ rmnn<;it i 0n obtained by the process of this 'invention has a 

previously selecting and determining the catalyst ana poyrn hereinabove are met. 

propylene random copolymer [I] and the low-^rysianine P r "Hy invention may contain additives 

laminated structure containing the copolymer composit.on of this invention. 

III. Composite polypropylene '""J^^Sure of this invention is composed of a substrate layer of 

ess r ~- — - — — 

imparting heat sealability. ^„ e «f„«„n th* romnosite laminated structure in this 

The substrate layer of crystalline P°to»W"™ 2"S2d2v S flayer composed of the 

S2S2 <" - the aforesaid 

^'thickness of the substrate layer composed of «y«n. g5^'£^?i£offi 
polypropylene laminated structure is not part.cularly limited The °\ Xh ^%^ Qns y pre ferably 0.5 to 

L.ow crystalline propylene random copolymer <^^ n «^^^^Z^' l^s! of the 
30 microns. When the laminated structure ,s a ^nated, Mm o ^^f^^ md ^ 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



15 



10 



15 



20 



25 



30 



35 



40 



45 



preferably 0.5 to 30 microns laminat in a the low-crystalline propylene random copolymer 

The laminated o^a^SSte aver composed of crystalline po.ypropylene. The 

composition to one or both surfaces of a sub st rate laye r o P homopolymer of propylene or a 

crystalline polypropylene as the substrate ^ ion of £ alpha -olefin, 

direction crossing it. „ nn)urTier is laminated to the surface of the 

(3) A film of the low-crystalline propylene random copolymer is lammaieu 

crystalline polypropylene substrate by P^^^^S^' constituti ng the laminated structure of the 
copolymer [II] described hereinabove, particularly in section I. 

Effects and adv antaces of the invention „„ nn ,„ m( , r com Dosition having better heat-sealability. 

"'aooSS to «, in«.n*,n. a ,0— 9 potypropy.ot* copol^er .==JP»£j ^£^$££22 
«««. per unit .right ofth. tfcrtirn = = n t> ££^J££L«oV«m»ul 

Tug.. 01. operUon of removing ti™ oUlyst after tj» »" ? M Zd w Wt » 

Sd?S^aS«l packaging, and packaging of other dady goods and sundnes. 



EXAMPLES 



"Wfolo-wing Examples illustrate the present in ^ n ^ 
In Examples 1 to 13, the antiblocking properties and complete heat sealing tempers 
55 the following methods. 

(K.ptoo. a tradename lor • product ot Du Pont street havmg a »° ™ C md „ , of , ^p,. is 

« r^e.=^=s:rp^ 
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^ rQrY1 u.|w wa c; taken out from the press, and 
under pressure for 5 minutes. After releasing ^SSXS °C. and cooled under 100 

transferred to another press whose P^^rfSto^^tT^ was taken out. A film having, a 

SeVs^S^^ ~ ^ " meSSUrementS be,OW " 

^S^oasizeofB x ,0cm. --erimp™ 

thickness and then further held by glass plates having a th.cknes .of ab ou t_ 5 m , [ ^ 
a constant temperature vessel at 60 - C for 2 . ays (aging one end 0 f the films was 
the constant temperature vessel and cooled to ^roo m ^^^^ oilheMe re secure by ^ 
peeled, and aTeflon® rod was inserted .nto the peele d rod was fixed to a lower chuck 

dip and fixed to an upper chuck of a tens.le X ^^^^'SS^T Q peel the two films apart via the 
viaarfctu* (see Rg.2).The uppers 

inr:™^ 



the films used. 



Measurement o f heat-seal strength ' constant-temperature vessel at 

" A film prepared by the above metnod was left to stand to^*££ of the film with itself during aging. 
50 -C. Paper was applied to both surfaces of the Mm toi void ' co "^ w 0 ular pieces of , h9 mm were 

The aged film was cut to rectangular pieces having a w.dth ° f J 5 mm m T «° l^at-sealed. 
superimposed, held by two Teflon films having j. «ss * 0 , ^ and gx~» ^ g heat 

Heat sealing was carried out by ma.nta.nmg ^^^ n ^^ P pW e at intervals of 5 °C. The 

s;^;^^^ — d - se * M was 5 cm 

temperatures, which was measured by a tensile tester at j a pi ««M P «ia heat-sealing 



was 
In 

methods. 



1 ) Haze 

Measured in accordance with ASTM D1003. 



(2) Heat seal strength citrate of crystalline polypropylene and the 

A composite polypropylene film composed o ' » » bs * a 1 J used as a sample. That 

tow-crystalline propylene copolymer ^^^^Z^S^ composition was laminated 
surface of the composite film to wh.ch the 'ow^ysta'hne ^ de ? erm j ned temperatures 

oJJiw^ at 50 ° c - " e peel stren9th 

Sured was f defined as the heat seal strength after heat-treatment. 

(3) Antiblocking property composite polypropylene film was cut out in a size of 10 cm 
Evaluated in accordance with ASTM D1893. The composaepo yp w ^ propylene copolymer 

in width and 15 cm in length. That surface H ° f f * e h ^ *° ^0 ^30)^3 ^ left to stand in an air oven at 
composition was laminated was laid over ^h °then h f S^he imple was taken out. and its pee. 

(4) Slip property ^ at 40 °C. The coefficient of static 
respectively, after aging. 
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Proration of a titanium catalyst compcnent (A) Qf 2 ^ thylhexyl ^hoi were 

- Anhydrous magnesium cnionae v , - 9J. ** < ^™^ e ^ drjde (167 g) was added to the solution, 
reacted at 130 - C for S, ormly in tne solution. The 
and the mixture was stirred at 130 C for 1 nour to ai»« i h . : over 1 nour t0 20 liters of titanium 
Son, solution was -oW * joj ^^^^SS^S^tli 1 10 - C over the course of 4 
tetrachloride maintained at -20 J' !*™JJ ™ of diisobuty , ph , ha |ate was added. The mixture was 

hours, and when the temperature reached 110 C - °^ ter S ° e ^. hQ{ir rea ction. the solid portion was 
maintained at this temperature for 2 hours ^chloride. The suspension was reacted at 

collected by hot filtration, and suspended ^ J8 l.ters of ftan. u rn e ^ ^ ^ 

110 'C for 2 hours. After the reaction, the solid portion ^ <*" e " B de y tected jn the washing. The titanium 
iecane and hexane at 110 "C until no free 

^l^S^^^^ 180 ° f — m - d 14 -° 0/0 by 

weight of diisobuty! phthalate. component having an average particle diameter of 

t 

Prepolvmerization ' d , atmosphere of nitrogen with 1 liter of 

A 2-liter glass reactor equipped wrth a stuxer was J^eo ^ Q g mjiljmo|ej M titan , uni 

hexane. 5 millimoles of Methyl aluminum. 1 rn.ll.mole i of W^taSwaafedl into the mixture in the reactor at a 
titanium catalyst component obtained « *™ wL^nTained at 20 - C. Feeding of propylene 

rate of 11.1 Nl/hrfor 5 hours. Dunng th.s ^^Zhe^ZT^rQed with nitrogen. The stirring was 

Pol ymerization „hor«oH with 7 5 ka of propylene, 2.3 kg of butene-1 and 38 

=^p^^^ — were then 

23C^5 - 'C for 15 minutes I ^f^SSS^SL was released unti. the inside 
P re^e W oS^^ 
i rS«tr P 5 ( a 

30:70wasfedintotheautoclaveunt^ at 50 . c . The 

polymerization was started. During »• PfV™£°£™ ^ maintain the pressure at 5.5 kg/cm*-G 
propylene/butene-1 gaseous mixture was ^-SJ^mi of methanol was added to stop 

Uor-prase polymerization step (3)].Afterpolymer^^ 

Jhe polymerization. The pressure was "J"^,^^ ^Tount of the resulting white powdery 
dried overnight at 60 °C under a reduced I pressure o ^ JXli of 034 kg/ml. an ethylene content of 2.3 
copolymer composition was 35 kg. " ' * an n-deca^e-so.uble content of 19.3 <M> by 
mole o/o. a butene-1 content of ^9.7 mota , tt. ^ * "j^^ ^ Mne ^ x|nicted contBllt of 4.8 o/o 
weight, a p-xylene-soluble content at 25 C of aw l/o May ^weign descnbed 
by weight. The antiblocking property of a film P"P^^2 taSSino temperature of 113 -C. 

55 1. The results are shown in Table 1. 



60 results are shown in Table 1. 
EXAMPLE 6 
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Preparation of a titanium catalyst ^P°" e " [ A X w K K K _, was ^ purgad mu Na> ^ then . 

A 2-liter high-speed stirrmg dev,c 9 (maae °l[^«™™g° 2 24 2 g of ethanol and 3 g of Emasol 320 (a 
charged with 700 ml of parted kerosene. 1°S of commerce MgCl,. ^ g h^ 9 ^ stirring . and 

tradename for sorbitand.steara e ^ 
stirred at 120'Cfor 30 minutes at a sp^ 

™^^^^^ 

^^^s7J!^^^^ — tetrachioride at r r ,e r ra r • ^ i n ° d 

earner u -a 9 J w « J » k miY t Mrp was stirred at 120 °C for 2 hours. The solid portion was collected 

Eurs l!S "J? Son product was collected from the reaction mixture and washed wrth a sufficient amount 
orpurif^d hexane to obtain a solid catalyst component (A) having a part.de d.ameter of 64 m.crometers and a 
geometric standard deviation of its particle size distribution of 1.4. 

^sSher^suL g titanium cataiyst component ° Ut * *' m ^ 

Example 1. The amount of propylene prepolymerized was 89 g/g of catalyst. 

'XmeStio n was carried out under the conditions shown in Table 1 using the cataisyt subjected to 
prepoiymerization. 
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44 
3.2 

85/15 

88.3 

1.3 

10.4 

2.6 
2.0 
0.36 
39 

24.1 
5.1 
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r-t r-t 
r-t 
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74 
26 
3.2 

91/9 

89.8 

2.8 

7.4 

2.2 
4.4 
0.37 
40 

20.6 
4.3 


rH CO 
rH iH 
r-t 


<u 

»— 1 


73 
27 
2.7 

84/16 

89.1- 

2.2 

8.7 

2.2 
4.9 
0.34 

39 

25.2 
4.9 


go tn 


X 
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64 
36 
2.1 

86/14 

88.9 

1.6 

9.5 

2.1 
5.7 
0.33 
41 

21.6 
4.5 
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3.5 

88/12 

88.9 
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1.5 
0.36 
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23.0 
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24 
3.1 
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2.1 
5.6 
0.34 
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24.3 
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III] low-crystalline propylene 
random copolymer 

propylene component (d) 
(mole %) 

butene-1 component (e) 
(mole %) 

ty] (dl/g) 

low-crystalline propylene 
random copolymer 
composition 

[I]/ [II] weight ratio 

propylene component (f) 
(mole %) 

ethylene component (g) 
(mole %) 

butene-1 component (h) 
(mole %) 
(dl/g) 

MFR (dg/min. ) 
bulk density (g/ml) 
crystallinity (%) 
p-xylene-soluble content 
* (wt.%) 
n-hexane-extracted 
content at 50°C (wt.%) 
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EXAMPLE 7 



Pr g:SeSo n was carried out in the same way as in Examp.e 1. The amount of propy.ene 
prepolymerized was 101 g/g of catalyst. 

P toTm a chTo ride (250 g) was added as a cata^st dispersing agent to a 2-liter autoclave fully purged with 
2™Z W le the autocSv^L heated so that the inside temperature of the autoclave reached at least 00 
^^"i^^^SSi^UBUrt- by a vacuum pump for 2 hours so that the inside pressure of the 

prepolymenz^ ^ were introduced into the autoclave. The inside 

mmmmmmm± 

reduced pressure. . 0 

55 The polymerization conditions and the results are shown in Table 2. 
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B £2£rtL repeated except that the polymerization was carried out under the conditions shown in Table 
2. The results are shown in Table 3. 



^m^e 7 was reoeated except that diphenyldimethoxysilane (Example 10) or diisopropyldimethoxys.lane 
SJSS polymerization was carried out under the conditions shown in Table 2. The results are shown m Table 

45 2. 

EXAMPLE 12 

Preparation of a titanium catalyst comp onent (A) c „ om „,„ R -i-ho rpcuitina titanium 

particle size distribution of 1.4. 

55 "^iSSSon was carried out by the same method as in Examp.e 7. The amount of propy.ene 

prepolymerized was 76 g/g of catalyst. 

P tsTn^ a ec n a t a .yst prepolymerized as above, polymerization was carried out under the conditions shown in 

60 Table 2. The results are shown in Table 2. 
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Table 2 



Example 



temperature 
time 

pressure 
ethylene fed 
propylene fed 
fcutene-1 fed 



(°C) 

(min. ) 2 
(kg/an -G) 
(mole %) 
(mole %) 
(mo^e %) 



Amount of added (N ml) 



7 


8 


9 


80 


70 


80 


30 


45 


30 


15 


12 




6.2 


5.9 


5.5 


77.5 


83.4 


82.5 


16.3 


10.7 


12.0 


400 


350 


400 



ethylene component (b) (mole %) 
propylene component (a) (mole %) 
butene-1 component (c) (mole %) 
c/(b+c) mole ratio 
Tm (°G) 



temperature 
time 
pressure 
propylene fed 
butene-1 fed 
IL, fed 



(°C) 

(min.) 2 

(kg/an -G) 
(mole %) 
(mole %) 
(mole %) 



3.5 
90.2 
6.3 
0.64 

120 



60 
90 

5.5 
26 
74 
40 



3.3 
92.3 
4.4 
0.57 

127 



50 
90 
5.5 
20 
80 
40 



3.3 
91.9 
4.8 
0.59 

125 



60 
60 
5.5 
30 
70 
40 



<D Q 



[11/ [II] weight ratio 
propylene component (d) (mole %J 
butene-1 component (e) (mole %) 

ethylene component (g) (mole %) 

propylene component (f J (mole %) 

butene-1 component (h) (mole %) 
crystallinity (%) 

m (dl/g) _ 
p-xylene-soluble content 

at 25°C (wt.%) 
n-hexane-extracted content 

at 50 °C (wt.%) 



72/28 

75 

25 



78/22 

69 

31 



74/26 

78 

22 



2.6 


2.6 


2.5 


86.2 ! 


87.6 


88.5 


11.2 


9.8 


9.0 


37 


38 


39 


2.2 


i 1.8 


2.1 


25.3 


23.7 


23.5 


5.6 


4.9 


4.7 



\ 

PI O <D 

-r-t U 



blocking value (g/cm ) 
complete heat-sealing 
temperature (°C) 



18 
111 



IS 
113 



15 
114 



- to be continued - 
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Table 2 (continued) 



Example 



J- 



temperature 
time 

I pressure 
ethylene fed 
i propylene fed 
I butene-1 fed 



(°C) 

(min.) 2 
(kg/an -G) 
(mole %) 
(mole %) 
(mole %) 



a 



Amount of added (N ml) 

I ethylene component (b) (mole %) 
propylene canponent (a) (mole %) 
\ butene-1 canponent (c) (mole %) 
| c/(b+c) mole ratio 
Mto (°C) 



temperature 
I time 

pressure 
i propylene fed 

butene-1 fed 
l^fed 



(°C) 

(minJ 2 
(kg/cm -G) 

(mole %) 

(mole %) 

(mole %) 



1 ft 

10 




12 


fin 


70 

1 / V 


80 


30 


30 


40 


15 


15 


17 


6.2 


6.2 


6.0 


77.5 


77.5 


78.5 


16.3 


16.3 


15.5 


400 


400 


400 



[11/ [II] weight ratxo 
propylene ccnponent (d) (mole %; 
| butene-1 component (e) (mole %) 



ethylene component (g) (mole %) 

propylene component (f) (mole %J 

j butere-1 component (h) (mole %) 
crystallinity (%) 

eg (dl/g) u ^ 

| p-xylene-soluble content 

1 at 25°C (wt-%) 

i n-hexane-extracted content 

1 at 50 °C (wt.%) 



blocking value (g/cm ) 
complete heat-sealing 
temperature (°C) 



2.4 


2.5 


2.4 


85.4 


86.0 1 


86.5 


12.2 


11.5 | 


11.1 


37 


38 


38 


2.4 


1 2.1 


2.0 


27.2 


25.1 


24.8 


5.8 


5.2 


5.1 
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EXAMPLE 13 



Preparation of a titanium catalyst component (A) 
A titanium catalyst component (A) was prepared as in Example 1. 

Pre polymerization . 

A 0.5-liter glass reactor equipped with a stirrer was charged in an atmosphere of nitrogen with 0.3 liter of 
hexane, 25 millimoles of triethyl aluminum, 25 millimoles of diphenyldimethoxysilane and 0.15 millimole, 
calculated as Ti atom of the titanium catalyst component (A) obtained above. Then, propylene was fed into the 
mixture in the reactor at a rate of 8.3 Nl/hr for 2 hours. During this time, the temperature was maintained at 20 10 
°C. Two hours after the start of feeding propylene, the feeding of propylene was stopped, and the resulting 
mixed suspension was all used in the following polymerization. 

Polymerization 

— Propylene (7.5 kg), 2.3 kg of butene-1 , 38 Nl of ethylene and 25 Nl of hydrogen was introduced into a 50-liter is 
autoclave purged with propylene. Then, the temperature was raised to 50 °C, and all the prepolymerization 
suspension obtained above was added to the autoclave. The monomers were polymerized at 60 °C for 15 
minutes [suspension polymerization step (1)]. Thereafter, the flushing step (2) and the vapor-phase 
polymerization tep (3) were carried out in the same way as in Example 1 to obtain a low-crystailine propylene 
block copolymer composition. The results are shown in Table 3. 20 
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Table 3 



tl] crystalline propylene random 
copolymer 

propylene component (a) (mole %) 

ethylene component (b) (mole %) 

butene-1 component (c) (mole %) 

c/(b+c) (mole ratio) 

DSC melting point . 



crystallinity 



(°C) 



91.3 
2.9 
5.8 
0.67 
1.9 

129 
43 



to 
-p 

rH 

w 
o 
u 

C 
o 



<u 
e 

o 



<u 

-P 
U 

8. 

2 

PL. 



[II] low-crystalline propylene random 
copolymer 

propylene component (d) (mole %) 
butene-1 component (e) (mole %) 

low-crystalline propylene random 
copolymer composition 

[I]/ [III weight ratio 
propylene component (f) (mole %) 
ethylene component (g) (mole %) 
butene-1 component (h) (mole %) 
By Wl/g) 
H p R (dg/min.) 

bulk density (g/ml) 
crystallinity 

p-xylene-soluble content (wt.%) 
n-hexane-extracted content at 50°C 

(Wt.$J 

blocking property (g/cm) 
complete heat-sealing temperature 



74 
26 
3.0 



81/19 
86.2 
1.6 
12.2 
2.1 
5.8 
0.33 
39 

23.6 
4.7 



16 
114 
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EXAMPLE U 



P S^ S SS in the same way as in Example 1. The resulting titanium 
J£SZZ^wZm2* o/„ byweight of titanium. 58.0 o/o by weight of chlorine. 18.0 o/o by weight 
ofmEnesium and 14.0 o/o by weight of diisobutyl phthalate. This titanium catalyst component was a granular 
Sf compo^nt having an average partic.e diameter of 18 microns and a geometncai standard dev,at,on 

(a g ) of its particle size distribution of 1.2. 

^iSSSS on was carried out in the same way as in Example 1. The amount of propylene 
prepolymerized was 98 g/g of catalyst. 

PO S-literau toclave purged with propylene was charged with 7.5 kg of propylene. 2 3 kg of butene-1 and 38 
Nl of ethyLe and 25 Nl o? hydrogen. Then, the temperature was raised to 50 °C. and 25 mill.moles of tnethyl 
aluminum 25 millimoles of diphenyldimethoxysilane and 0.15 millimole. as titanium atom, of the titanium 
SXst component subjected to the pre-polymefization described above The monomers were then 
coDolvmerized at 60 °C for 15 minutes (suspension-polymerization step (1)]. 

TheTwhile maintaining a temperature of 50 'C in the autoclave, the pressure was released until the inside 
pressure of the a*ocl lave reached 0.1 kg/cm*-G. thereby to remove the unreacted monomers ,n the autoclave 

lfl SiSSeTs M of hydrogen was added, and a gaseous mixture of propylene and butene-1 in a mole ratio of 
30^ TwaTf ed into theautoclave unti. the inside pressure of the autoclave reached &5 KJtemja 
polymerization was started. During the polymerization, the temperature was maintained at 50 C. The 
oropvlene/butene-1 gaseous mixture was supplied so as to maintam the pressure at 5.5 kg/cm* -G 
Waco rShase polymerization step (3)]. After polymerization for 90 minutes. 5 ml of methanol was added to stop 
!he 'polymenzatSrpressure' was released^ the resulting copolymer composition was recovered and 

d te° P ^ 
EE ^jo^^ 

a resin temperature of 240 °C. Separately, crystalline polypropylene having an isotact.c index of SS^nd a 
men inde^of 1.5 as a substrate was melted, and fed to the above die at a ream temperature of 24a The 
S-crystalline propylene copolymer composition and the substrate polypropylene were ec-extnjded o form a 
composite film composed of a substrate layer (40 microns) of the crystalline polypropylene and a layer (10 
microns) of the low' rystalline propylene copolymer composition. The propert.es of the composite film are 
shown in Table 5. 

EXAMPLES 15-16 AND COMPARATIVE EXAMPLE 1 

Example 14 was repeated except that the low^rystalline propylene copdymer composition was 
synthesized under the conditions shown in Table 4. The results are shown in Tables 4 and 5. 

E> The sSe 1 crystalline polypropylene substrate as used in Example 14 was melted in an extruder and extruded 
from a T-X al a resin temperature of 270 °C and cooled and solidified in sheet form. It was then passed 
Seel Sot roils to^rSt iongitudinally at a stretch ratio of 5 and ^^ETSSSS^Tl^S^ ~ 
crystalline polypropylene. The low-crystalline propylene copolymer compos.tion descnbed in ™V- W ^ 
Sedandkneaded fin another extruder and extmded from another T-dle at a resin temperatu^ 
laminated to one surface of the monoaxially stretched sheet. The composite sheet ^ DMS f°°"' 
^ughaheatedterrterto stretch it transversely atatret* 

composed of a substrate layer (22 microns) of the crystalline polypropylene and a layer (3 m crons) of the 
low-crystalline propylene copolymer composition, in which the crystalline ^^^^1^ 
biaxially stretched and the low-crystalline propylene copolymer composition layer was stretched monoaxially. 
The properties of the composite film are shown in Table 5. 
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Comparative 
Example 1 


rH 
• 

in m n 
r> cn 


57/43 

84.9 

1.7 

13.4 

2.3 
3.0 
0.31 

35 

37.3 

11 


rH 


n 
• 

cn cn 
r- cn 


90/10 

90.3 

1.7 

8.0 

2.3 
4.0 
0.38 
41 

18.7 
4.0 


wo 
O iH 

1 


CN 
• 

vo ^ 
in 


85/15 

B8.3 

1.3 

10.4 

2.6 
2.0 
0.36 
39 

24.1 
5.1 


in 

iH 


CN 
• 

\o cn 
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91/9 

89.8 

2.8 

7.4 

2.2 
4.4 
0.37 
40 

20.6 
4.3 


iH 


iH 
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vo "S* cn 
cn 


77/23 

88.0 

2.3 

9.7 

2.1 
5.6 
0.34 

39 

24.3 

4.8 




[II] low-crystalline propylene 
random copolymer 

propylene coirponent (d) 
(mole %) 

butene-1 coirponent (e) 
(mole %) 

\%\ (dl/g) 


low-crystalline propylene 
copolymer composition 

[11/ [II] weight ratio 

propylene component (f) 
(mole %) 

ethylene component (g) 
(mole %) 

butene-1 component (h) 
(mole %) 

ty] (dl/g) 
(dg/min.) 
bulk density (g/ml) 
crystallinity (%) 
p-xylene-Boluble content 
J (wt.%) 
n-hexane-extracted 
content at 50°C (wt.%) 
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1 A low-crystalline propylene random copolymer composition comprising 

fll 60 to 95<Vo by weight of a propylene random copolymer characterized by 

(A) being composed of 97 to 36 mole 0/0 of recurring units (a) derived from propylene, 0.5 to 6 
mole 0/0 of recurring units (b) derived from ethylene and 2 to 13 mole 0/0 of recurring units (c) 
derived from an alpha-olefin having 4 to 20 carbon atoms, the mole ratio of c/(b + c) being from 10 
0 3 to 0.9. 

(B) having an intrinsic viscosity ft], measured in decalin at 1 35° C. of from 0.5 to 6 dl/g. 

(C) having a melting point fjm], measured by a differential scanning calorimeter, of from 1 15 
to145°Cand 

(D) having a crystallinity, measured by X-ray diffractometry, of from 30 to 60%, and 15 
[II] 5 to 400/0 by eight of low-crystalline propylene random copolymer composed of 10 to 90 

mole 0/0 of recurring units (d) derived from propylene and 10 to 90 mole 0/0 of recurring units (e) 
derived from an alpha-olefin having 4 to 20 carbon atoms, 
said composition having ., 

(i) 75 to 96 mole 0/0 of recurring units (f) derived from propylene, 0,3 to 5 mole 0/0 of recurnng units 20 
(g) derived from ethylene and 4 to 20 mole 0/0 of recurring units (h) derived from an alpha-olefin 
containing 4 to 20 carbon atoms, 

(ii) an intrinsic viscosity fa], measured in decalin at 135°C, of from 0.5 to 6 dl/g, 
(Hi) a crystallinity, measured by X-ray diffractometry, of from 25 to 6OO/0, 

(iv) a p-xylene-soluble content at 25° C of not more than 300/o by weight, and 25 

(v) an n-hexane-extracted content at 50° C of not more than 1 0% by weight. 

2 A composition according to claim 1 wherein the proportion of recurring units (a) denved from 
propylene is 88 to 96 mole <M>. the proportion of recurring units (b) derived from ethylene is 1 to 5 mole 0/0. 
the proportion of recurring units (c) derived from the alpha-olefin is 3 to 11 mole 0/0. and the mole ratio 

C/( ^he C rlropo 4 rtion 0 of recurring units (d) derived from propylene is 30 to 85 mole <Vb and the proportion of 
the recurring units (e) derived from the alpha-olefin is 15 to 70 mole % 

the proportion of recurring units (f) derived from propylene is 80 to 94 moleOA,. the proportion of 
recurring. units (g) derived from ethylene is 0.7 to 4.5 mole 0/0, and the proportion of recurnng units (h) 
derived from the alpha-olefin is 5 to 15 mole 0/0, and . 

The low crystalline propylene random copolymer composition is formed of 70 to 92% by weight of the 
propylene random copolymer and 8 to 30% by weight of the low-crystalline propylene rando rr ""po^mer 

3 A composition according to claim 1 or 2 wherein the proportion of recurnng units (a) denved from 
propylene is 89 to 95 mole °/b. the proportion of recurring units (b) derived from e hylene MS 1.5 to 4 
mole 0/0, the proportion of recurring units (c) derived from the alpha-olefin is 4 to 9 mole 0/0, and the mole AO 

^ the proportio 0 n 5 onecurring units (d) derived from propylene is 50 to 80 mole 0/0 and the proportion of 
recurrina units (e) derived from the alpha-olefin is 20 to 50 mole 0/0, 

proportion of recurring units (f) derived from propylene is 84 to 92 mole %, the proportion o 
recurring units (g) derived from ethylene is 1 to 4 mole 0/0. and the proportion of recurnng units (h) 
derived from the alpha-olefin is 7 to 12 mole 0/0, and oon*,h„ M , 0 i„htnfth,» 

the low crystalline propylene random copolymer composition is formed of 75 to 88 o^ by weight of the 
propylene random copolymer and 25 to 12% by weight of the low-crystalline propylene random 

°Ta process for producing a low-crystalline propylene random copolymer composition as claimed in SO 
claim 1 , 2 or 3 which comprises in combination. _ „i„h„_«i«fin 

(1) a suspension polymerization step of copolymerizing propylene, ethylene and an alpha-olefin 
having 4 to 20 carbon atoms in liquid propylene as a solvent in the presence of an a'Pha-olefin 
pre-polymerized catalyst and optionally an electron donor, said catalyst being _ obtouned I by 
pre-pdymerizing an alpha-olefin having 2 to 10 carbon atoms in the presence of a cata! £ 
from (A) a highly active and highly stereoregular titanium catalyst component comprnrtng 
magnesium, titanium, halogen and an electron donor as essential ingredients and having i an ^erage 
particle diameter of 5 to 200 urn and a geometric standard deviation o Us particle s.ze distnbu t on of 
teas than 2.1 , (B) an organometallic compound of a metal of Groups I to III of the periodic tat le and 
(C) an electron donor the amount of the alpha-olefin being 1 to 2000 g per gram of the titanium SO 

"lira s?e7of n Tap ( o A r!zing the liquid unreacted materials in the polymerization reaction mixture 
obtained in the suspension polymerization step (1) by flushing, thereby to form sa,d propylene 

" (jTva^orSsi polymerization step of copolymerizing propylene and an alpha-oiefin having 4 to 55 
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i rt nHnm eonolvmer [11 under such conditions that 
20 carbon atoms in the presence ol -«je to foTm £id low-crystalline propylene random 
the reaction system forms a vapor phase, tnereciy w 

5 tSSZ S Producing a low-crystalline propylene random copoiymer composition as ciaimed in 
daim1,2or3which comprises, in comb.nat.on propylene, ethylene and an alpha-olefin 

(1) a suspension polymerization step of the oresen ce of an alpha-olefin 

haling 4 to20 carbon atoms in Wgg^^ 

pre-polymerized catalyst and an electron donor ^^JJJtw g j reaction mixture 

(2? a'step of vaporizing ^J^S^S^m^S- KE* t0 fom ^ PT ° P *™ 
obtained in the suspension polymerization step m °y «■ 

copolymer [II]. ^n:,^ nrnnu i ene random copolymer composition as claimed in 

catalyst being as defined tn claim 4, and ronolvmerizinq at least propylene and an 

7 Cr^^X^S— n. prop*" ^om oopo = r comp^n as dttn* in 

being as defined in claim 4, and ronoivmerizing at least propylene and an 

Ja-oS^ 
sTp^st^^ 

the time of performing polymerization ste P ( l>- f crvstalline polypropylene and on at least one 



1,2or3. 
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